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Transvaal specimens of Cosmarium decoratum W. & G.S. 
West var. decoratum, C. decoratum var. galpinii Claassen 
and C. striolatum (Nag.) Arch. var. nordstedtii (Mob.) W. 
Krieg. were examined with a light microscope and a 
scanning electron microscope. The cell wall ornamentation 
of C. decoratum var. decoratum and C. striolatum var. 
nordstedtii is discussed and compared with descriptions 
and illustrations found in the literature. The cell wall 
ornamentation of C. decoratum var. ga/pinii is compared 
with that of C. decoratum var. decoratum. The name 
combination C. striolatum var. nordstedtii proposed by 
Krieger (1932) is applied and the name C. glyptodermum is 
placed in synonymy. 
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Transvaalse eksemplare van Cosmarium decoratum W. & 
G.S. West var. decoratum, C. decoratum var. galpinii 
Claassen en C. striolatum (Nag.) Arch. var. nordstedtii (Mob.) 
W. Krieg. is met behulp van 'n ligmikroskoop en 'n aftas-
elektronmikroskoop bestudeer. Die versiering van die 
selwande van C. decoratum var. decoratum en C. strio/atum 
var. nordstedtii word bespreek en vergelyk met beskrywings 
en illustrasies daarvan wat in die literatuur aangetref word. 
Die versiering van die selwand van C. decoratum var. 
galpinii word met die van C. decoratum var. decoratum 
vergelyk. Die naamkombinasie C. striolatum var. nordstedtii 
wat deur Krieger (1932) voorgestel is, word gebruik, met die 
naam C. g/yptodermum as 'n sinoniem daarvan. 
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Introduction 
In some desmid genera, e.g. Cosmarium, Euastrum and 
Staurastrum, cell wall sculpture is an important taxonomic 
feature. Unless a completely empty cell is studied, it is often 
difficult to discern the cell wall ornamentation clearly with 
a light microscope owing to the density of the cell contents. 
Another limitation is the small size of the cells of quite a 
number of desmid species. These difficulties can be overcome 
by using a scanning electron microscope (SEM). SEM prepara-
tions are very useful for studies of cell wall morphogenesis 
and for desmid identification, especially when attempting 
species determinations in those genera where large numbers 
of taxa have been separated on differences of wall ornamenta-
tion (Gough eta!. 1976). To the best of our knowledge little 
SEM work on desmids has been published (see Pickett-Heaps 
1973, 1974, 1975; Gough eta!. 1976) and none of it includes 
the species discussed in the present article. It is also noticeable 
that with the exception of one scanning electron micrograph 
(Pickett-Heaps 1974, Figure 15, x 8500) desmids were studied 
at fairly low magnifications (less than x 3000), whereas in the 
present study some features, such as the details of the pores, 
only came to light at magnifications of x 10000 and x 20000. 
Various observations and interpretations, based on light 
microscopy, concerning the cell wall ornamentation in some 
desmid taxa were found in the literature. This article attempts 
to provide more information on the cell wall ornamentation 
of three varieties of two species of the genus Cosmarium based 
on scanning electron microscope studies of specimens collected 
in the Transvaal. 
Materials and Methods 
Samples containing freshwater algal specimens were collected 
throughout the Transvaal from vleis, pans, pools, streams and 
rivers. The material was preserved in 407o formalin. Slides were 
made by mounting a sample droplet in a drop of glycerine. 
The methods used for making photomicrographs were the 
same as those given by Claassen (1976). For scanning electron 
microscope work the mucilage was removed from the cell 
walls of the desmids by adding sufficient FAA (see Gough 
eta!. 1976) to the formalin preserved material. After at least 
three weeks in the FAA a drop of the material was transferred 
onto Millipore GSWP 013 00 filters (pore size 0,22 ~-tm) by 
means of an Eterna-Matic Sanitex syringe and a Millipore 
Swinny Adapter XX30 01200. The material on the filters was 
dehydrated by rapidly moving the filters through a series of 
ethanol concentrations of 30, 50, 70, 80, 90 and 10007o. The 
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material was kept in each concentration for three to five 
minutes. Final processing involved placing the filters in copper 
baskets, critical point drying from 1000Jo ethanol in an Omar 
SPC-900/EX CPD apparatus, affixing the dried filters to brass 
specimen stubs with double-sticky Scotch tape, grounding the 
filters with an edging of silver paint and coating the specimens 
with gold in a Balzers Union Sputter Coater. Specimens were 
examined at 12 KV using a Philips PSEM 500 and at 20 KV 
using an Hitachi S450 scanning electron microscope, and 
Polaroid no. 55 PIN film or liford FP4 120 film was used 
for photography. 
Observations 
The nodular outgrowths of the cell wall (granules) of C. 
decoratum var. decoratum and C. striolatum var. nordstedtii 
are disposed in oblique decussating series as well as horizontal 
rows (Figures 2, 5, 6, 9, 16, 36 & 37) and those of C. 
decoratum var. ga/pinii in oblique decussating series and 
vertical rows (Figures 21- 25). These vertical rows are usually 
quite distinct and occasionally somewhat irregular (Figure 23, 
lower semicell). In all three taxa the granules are distinctly 
papillate; this is clear when not viewed directly from above 
(Figures 13, 14, 27, 39 & 41). Six more or less triangular pits 
surround each granule (Figures 3-11, 16, 18, 19,21-27, 
36, 37, 41 & 42), but occasionally five or seven occur (Figures 
9, 21 & 37, arrows). Each pit contains a small circular pore 
in the centre (Figures 6- 12, 24, 26, 28, 38, 41 & 42). These 
pores are frequently clogged with mucilage excretions (Figures 
5 & 6). Variation in the diameter of the pores occurs, even 
in the same specimen (Figures 11 & 25). Pore canals extending 
through the cell wall terminate internally in either one large 
or two to several smaller perforations (Figures 11, 12, 15, 26, 
40 & 42). Occasionally a pit also contains one or more minute 
pores in addition to the central one (Figures 15 & 40- 42). 
In C. decoratum var. decoratum the cell wall ornamentation 
of granules and pits is uniform on the face (Figures 5 & 6) 
and sides (Figures 7 & 9) of the semicell. However, the pits 
on the central part of the face (Figure 8) are deeper than those 
on the sides (Figures 10- 12) and the latter may be slightly 
smaller. The central part of the apical surface of a semi cell 
is either convex (Figures 6 & 13) or concave (Figures 7 & 14), 
lacks granules and is decorated with pits only, each containing 
a circular pore (Figures 13 -15). These pits are not triangular 
in shape. The basal surface of a semicell lacks granules and 
pits, but pores are present (Figure 16). 
In C. decoratum var. ga/pinii the wall ornamentation of 
six triangular pits around each granule (Figures 21- 26) is 
similar to that of the typical variety but near the base of a 
semicell, especially on the sides, the pits become smaller or 
are absent but the pores remain (Figure 24). In each semicell 
granules are present directly above the isthmus (Figures 21 -
23) as in C. decoratum var. dentiferum W. & G.S. West 
(1902) but these are neither oblong nor retuse. The apical 
surface of the semicell differs from that of C. decoratum var. 
decoratum in having only scattered pores and no pits (Figures 
21 & 25). The semicells are subcircular in lateral view (Figure 
20). 
In C. striolatum var. nordstedtii the cell wall ornamentation 
of granules and pits is uniform on the face (Figure 36) and 
sides (Figure 37) of the semicell. The central part of the apex 
of the semicell has no granules but only a number of pits, 
each with a small circular pore in the centre (Figures 38 - 40). 
In basal view the semicell cell wall has small pores arranged 
in a circle around, but some distance from, the isthmus (Figure 
28). 
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Discussion 
Cosmarium decoratum W. & G.S. West 1895, Trans. 
Linn. Soc. Lond. Ser. 2 Bot. 5(2): 61, Plate 7, Figures 21a-
c var. decoratum - (Figures 1-16) 
Synonym: C. decoratum var. waterbergense Claassen 1961, Bothalia 
7(3): 590, Plate 24, Figure II. 
According to Prescott eta/. (1981, p.121) the granules are 
disposed in oblique decussating series as well as in horizontal 
and vertical rows. In all specimens seen by the present authors 
and in specimens described and illustrated in the cited literature 
the granules are disposed in horizontal rows with the exception 
of C. decoratum West and West forma? in Gronblad eta/. 
(1968, p.16, Figure 105). The wall ornamentation in the 
isthmus region of this single specimen resembles that of C. 
decoratum var. ga/pinii Ooc. cit.) or C. decoratum var. 
dentiferum W. & G.S. West more closely, as depicted by 
Skuja (1949, Plate 32, Figure 12; a specimen with the granules 
disposed in vertical rows in one semicell and in horizontal rows 
in the other semicell). West & West's original illustrations of 
C. decoratum (1895, Plate 7, Figures 21a-c) show the wall 
ornamentation of pits and granules (which they interpreted 
as two forms of depressions) extending over the entire surface 
of the cell, including the lateral and vertical views. Gronblad 
eta/. (1968, Plate 7, Figure 106) show a similar pattern and 
on page 16 Scott added the following comment about the 
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Figures 1 - 4 Photomicrographs of Cosmarium decoratum var. 
decoratum in face view. (1 & 2) A cell photographed at various 
focussing adjustments showing the cell shape and papillate granules 
of the cell wall. (3) Large cell, collected near Makwassie, showing 
the cell wall ornamentation in the central part of each semicell. (4) 
A semicell showing the cell wall ornamentation of six triangular 
pits around a granule. Note the mucilage excretion (white dot) within 
each pit. Scale bar = 10 !J,m. 
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ornamentation: 'I have seen many specimens of a Cosmarium 
from Indonesia, which I have identified as C. decoratum, in 
which the pattern of triangular pits surrounding the granules 
was confined to the central part of the face in front view. 
Proceeding outward from the centre the pits gradually became 
smaller, and in the side and vertical view they appeared merely 
as pores. This specimen from Sierra Leone 2 is the first one 
in which the pattern of triangular pits is visible over the entire 
surface of the cell, including the side and vertical views. It 
was a completely empty cell, but nevertheless it required 
extremely careful lighting and focussing to distinguish the pits 
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in side view, and in the apical view the pattern was very faint 
and barely distinguishable.' Compere (1977, p.l02) and 
Prescott et a/. (1981, p.121) describe the cell wall 
ornamentation of granules and pits as uniform throughout 
the surface of the semi cell. In specimens from Indonesia and 
Australia (Scott & Prescott 1961) and from Brazil (Forster 
1969, 1982) the triangular pits are confined to the central part 
of the face of the semicell. They gradually diminish in size 
towards the margins where they become small circular pores 
which also appear in the side and vertical views. The apical 
surface lacks granules. Hinode (1971, Figure VII: 25) also 
Figures 5- 10 Scanning electron micrographs of C. decoratum var. decoratum showing the cell wall ornamentation. (5) A cell in front 
view. (6) Portion of a semicell showing the arrangement of the granules with surrounding pits on the face and side and the pitted non-
granular convex apex (specimen from Kaalfontein vlei). (7) Semicell in vertical view showing a concave apex (specimen from the Letaba 
River). (8) High magnification of the wall ornamentation on the face of a semicell. (9 & 10) Different magnifications of a portion of 
a cell seen nearly in side view. Scale bars: (5-7 & 9) = 10 Jlm, (8 & 10) = 1 Jlm. 
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delineates only pores on the apical surface in a specimen from 
Japan. 
In specimens from the Transvaal the cell wall ornamenta-
tion of granules and pits extends over the face and sides of 
the semicell (Figures 5-7 & 9). The impression that the pits 
gradually become smaller from the central part of the face 
towards the margins, is given by the curvature of the sernicells 
(Figures 3- 5). The apical surface of the sernicell is decorated 
with pits only and these are not triangular (Figures 13 - 15). 
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The scanning electron micrographs show that each pit of a 
sernicell, whether seen in face, lateral or vertical view, contains 
a circular pore in the centre (Figures 5 -15). The presence 
of a central pore within each pit was not mentioned in 
descriptions found in the literature. On the photomicrographs 
the presence of these pores is barely distinguishable as mucilage 
excretions, each seen as a small white dot in the centre of 
a pit (Figures 3 & 4). 
The dimensions of the Transvaal specimens correspond with 
Figures 11-16 Scanning electron micrographs of C. decoratum var. decoratum. (11 & 12) Different magnifications of the wall ornamentation 
as seen in side view of a semicell. (13) Vertical view of a semicell with a convex apex. (14 & 15) Different magnifications of a semicell 
with a concave apex in vertical view. (11, 12 & 15) Note that the canal of a pore terminates internally in either one or two perforations. 
(16) Basal surface of a semicell, lacking granules and pits. Scale bars: (I I - 15) = 1 !lm, (16) = 10 !lm. 
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those given in the literature. The latter are cited in brackets. 
Length 67-82 (62-96) J..lm; width 50-63,5 (50-76) J..lm; 
isthmus 16- 27,4 (19- 32,5) J..lm. In material from near 
Makwassie a single specimen with larger dimensions than the 
other Transvaal specimens was observed, viz. length 94,4; 
width 63,5; isthmus 35,3 J..lm. 
Localities 
TRANSVAAL. - 2329 (Pietersburg): In various rocky pools on the 
banks of the Great Letaba River in George's Valley near Tzaneen 
(-DC). 
2528 (Pretoria): In Kaalfontein vlei about 34 km from Pretoria at 
the crossing of the Pretoria-Bronkhorstspruit and Cullinan-
Bapsfontein roads ( - DC). 
2529 (Witbank): In Kloppersloop near Loskopdam (-AD). 
2531 (Komatipoort): In a small stream about 6,4 km south-west 
of Plaston (-A C). 
2725 (Bloemhof): In a small pan about 8,4 km from Makwassie 
on the road to Wolmaransstad ( - BD). 
Cosmarium decoratum var. galpinii Claassen 1961, 
Bothalia 7(3): 590, Plate 29, Figure 11 - (Figures 17- 27) 
As in C. decoratum var. decoratum the cell wall ornamenta-
tion on the face and sides of the semicells of this variety 
consists of granules surrounded by triangular pits (Figures 18, 
19 & 21 - 27). Each pit contains a central pore (Figures 
24- 26). The pits were originally described as distinct only 
in the median part of the face of the semicell. The impression 
that the pits gradually diminish in size from the centre towards 
the apical and lateral margins, as depicted in the iconotype, 
is given by the curvature of the semicells. However, near the 
base of each semicell, especially on the sides, the pits gradually 
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Figures 17-20 Photomicrographs of C. decoratum var. galpinii. 
(17 & 18) A cell in face view photographed at various focussing 
adjustments showing the cell shape and cell wall ornamentation in 
the central part of a semicell. (19) A larger specimen, cell wall 
ornamentation in central part of face of semicells. (20) A cell in 
lateral view showing the shape of the semicells. Scale bar = 10 !J.m. 
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become smaller or are absent but the pores remain (Figure 
24). The apical surface of the semicelllacks granules and pits. 
Only scattered pores occur (Figure 25). 
In the original description of this variety the ornamentation 
of the cell wall in apical view of the semicell was omitted. 
The diagnosis is therefore amplified. 
Diagnosis 
Differt a Cosmario decorato var. decorato granulis in series oblique 
decussatas et verticales dispositis et scrobiculis in apice deficientibus. 
Differt a Cosmario decorato var. dentifero granulis juxta isthmum 
neque oblongis neque retusis. 
This variety differs from C. decoratum var. decoratum (loc. 
cit.) in that the granules of the cell wall are disposed in oblique 
decussating series as well as in vertical rows only, and in the 
absence of pits on the apical surface of the semicell. It differs 
from C. decoratum var. dentiferum W. & G.S. West (1902) 
in that the granules directly above the isthmus in each semicell 
are neither oblong nor retuse. 
As a considerable number of specimens were examined and 
measured during this study, a new range of dimensions is 
applicable. Length 64, I - 84 J..lm; width 51,6- 70 J..lm; isthmus 
21,2-24,7 J..lm. 
Localities 
TRANSVAAL. - 2428 (Nylstroom): In the Nyl vlei on the farm 
Mosdene near Naboomspruit ( - DB). 
2526 (Zeerust): In a vlei 11,5 km from Koster on the road to 
Lichtenburg (- DD). 
2626 (Klerksdorp): In an old quarry 16,4 km from Ottosdal on the 
road to Hartbeesfontein ( - CC). 
Cosmarium striolatum (Nageli) Archer var. nordstedtii 
(Mobius) W. Krieger 1932, Arch. Hydrobiol. Suppl. 11: 186, 
Plate 12, Figure 2 - (Figures 28- 42). 
Basionym: Pleurotaeniopsis tessellata (Delp.) De Toni var. nord-
stedtii Mobius 1892, Flora 75: 443, Figure 16. 
Synonyms: C. striolatum (Niig.) Arch. var. nordstedtii (Mob.) Krieg. 
forma Gronblad eta!. 1964, Acta bot. fenn. 66: 25, Plate 5, Figures 
104- 106, Plate II, Figure 268. 
C. glyptodermum W. & G.S. West 1895, Trans. Linn. 
Soc. Lond. Ser. 2 Bot. 5(2): 69, Plate 7, Figures 23a,a ' ,b; Schmidle 
1898, Bot. Jb. 26: 25; G.S. West 1907, J. Linn. Soc. Bot. 38: 121; 
Thomasson 1965, Nova Acta R. Soc. Scient. upsal. 19(1): 18, 
Figures 8: 3, 4; Lind 1971, Nova Hedwigia 22: 545, Plate 3, Figure 
8, Plate 10, Figure 4; Rino 1972, Rev. Cienc. Bioi. Ser. A (Lourenco 
Marques) 5: 235, Plate 23, Figures 12- 14. 
C. glyptodermum W.West var. tuberculatum Scott & 
Prescott 1958, Rec. Am.-Aust. scient. Expect. Arnhem Ld 3: 46, 
Figure 13: 14, non rite pub!. (Stafleu 1978, article 37). 
Schmidle (1898, p.25) was the first person to direct attention 
to the similarity between Cosmarium glyptodermum W. & 
G.S. West (1895) and Pleurotaeniopsis tessellata var. nord-
stedtii Mobius (1892). When transferring Mobius's variety to 
Cosmarium striolatum, Krieger (1932, p.l86) regarded C. 
glyptodermum as being identical with his specimen of C. 
striolatum var. nordstedtii from Sumatra. Gronblad et a!. 
(1958, p.32) identified specimens from the Sudan as C. 
striolatum var. nordstedtii with the statement: 'We think this 
is probably = C. glyptodermum W. & W.' 
Mobius (1892, p.443) described the cell wall of Pleuro-
taeniopsis tessellata var. nordstedtii as having about 18 vertical 
rows of granules in the middle of a semicell and about 13 
horizontal rows in each semicell. Krieger's illustration of C. 
striolatum var. nordstedtii (1932, Plate 12, Figure 2) shows 
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Figures 21- 25 Scanning electron micrographs of C. decoratum var. galpinii. (21- 23) Cells in front view showing cell wall ornamentation. 
(24) Near the base of each semicell, especially on the sides, the pits diminish in size or disappear but the pores remain . (25) The apical 
surface of a semicell lacks granules and pits. Scale bars: (21 & 22) = 10 Jlm, (23 & 24) = 5 Jlm, (25) = I Jlm. 
Figures 26 & 27 Scanning electron micrographs of C. decoratum var. galpinii. (26) Cell wall ornamentation at high magnification showing 
a pore within each pit, front view of semicell. (27) Papillate nature of granules. Scale bars = 1 Jlm. 
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that the granules are arranged in decussating series and in 
horizontal rows with six pores surrounding each granule. In 
the original description of C. glyptodermum the Wests (1895, 
p. 70) wrote: 'This Cosmarium differs from all allied ones in 
the fact that the granulate appearance is produced by depres-
sions of the membrane, and not by elevations. These depres-
sions are of two sizes, and they are quincuncially arranged 
in such a manner that between each of the larger depressions, 
in either a vertical or diagonal line, there are two smaller ones; 
thus the smaller ones are arranged in hexagons around the 
larger.' This could be seen at certain focussing adjustments 
with a light microscope (Figure 32, lower semicell). The 
structures which the Wests interpreted as 'larger depressions' 
are, however, hollow granules. The hollow nature of the 
granules can also be observed with a light microscope when 
not viewed directly from above (Figures 30, 31 & 35). The 
scanning electron micrographs clearly show that these struc-
tures are papillate granules and not larger depressions (Figures 
28, 36-39 & 41 ). Each granule is normally surrounded by 
six depressions (Figures 36 & 37), each of these with a central 
pore (Figures 41 & 42). Mobius (1892) did not mention any 
depressions or pores. Since the Wests interpreted both granules 
and pits as depressions it is quite probable that Mobius 
interpreted both as granules. Figure 32 (lower semicell) shows 
that the large hollow granules, together with the two smaller 
depressions between every alternate one, are arranged in 
distinct vertical rows. The granules are also arranged in distinct 
horizontal rows, but horizontal rows consisting of depressions 
only are less distinct. It is fairly common practice to delineate 
the granules in this kind of wall pattern of desmids, when 
viewed directly from above, as open circles. The depressions 
are usually shaded. In Lind's figure of C. glyptodermum 
(1971, Plate 10, Figure 4) only open circles were drawn in 
the central part of each semicell. As a result the pattern of 
pits surrounding the granules is not clear. However, the open 
circles are arranged in distinct vertical rows, but it is not 
possible to distinguish horizontal rows in Lind's figure. 
The Wests (1895) observed that the apical surface of a 
semicell was occupied by smaller depressions only. In this 
respect the Transvaal specimens (Figures 38 - 40) correspond 
with those of the Wests. The scanning electron micrographs 
show a central pore within each pit (Figures 38 - 42) but these 
pores could not be discerned under the light microscope. 
There is a difference in cell size between Krieger's and 
Figure 28 Scanning electron micrograph of C. strio/atum var. 
nordstedtii, basal view of a semicell. Scale bar = 10 ~m. 
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Figures 29-35 Photomicrographs of C. stria/a tum var. 
nordstedtii. (29- 32) Different focussing adjustments of a cell in 
lateral view to show the shape of the semicells and the cell wall 
ornamentation. (33) A cell in front view. (34 & 35) A cell in vertical 
view photographed at different focussing adjustments showing the 
shape of the cell and the granular appearance of the cell wall. Scale 
bar = 10 ~m. 
Mobius's specimens of this taxon, on the one hand and 
specimens of C. glyptodermum and C. striolatum var. nord-
stedtii mentioned in all the other papers, on the other. In the 
latter the smallest specimen (C. glyptodermum) was noted by 
Schmidle (1898) and the largest (C. striolatum var. nordstedti1) 
by Gronblad & Croasdale (1971). The dimensions of speci-
mens of the taxon under discussion found in the literature 
are as follows (with those of Mobius and Krieger given 
separately): length 66-94, 110- 118, 120 11m; width 42-60, 
60-65, 75 11m; isthmus 34-45, 40-45, 54 Jlm. Cells of some 
of the Transvaal specimens are slightly smaller than those 
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mentioned in the literature: length 56,5- 72,4 11m; width 
38,8- 46,4 11m; isthmus 26- 30 11m; crassitude 37- 44 IJ.m. 
Krieger's specimen is longer, wider and has a wider isthmus 
and Mobius's specimens are longer and wider than all the 
others known at present. It is, however, not uncommon that 
a few specimens of a desmid taxon have much larger dimen-
sions than the rest (even in the same algal sample), viz. C. 
decoratum var. decoratum Ooc. cit.), C. striolatum var. 
nordstedtii forma (Gronblad et at. 1964), Pleurotaenium breve 
S.-Afr. Tydskr. Plantk., 1985, 51(3) 
var. engleri (Claassen 1976) and Triplastrum spinulosum 
(Claassen 1977). 
Locality 
TRANSVAAL. - 2428 (Nylstroom): In the Nyl vlei on the farm 
Mosdene near Naboomspruit (-DB). 
Conclusions 
This investigation has proved undoubtedly that the wall 
configurations of desmids are much better shown by the SEM 
Figures 36- 42 Scanning electron micrographs of C. striolatum var. nordstedtii to illustrate the cell wall ornamentation. (36) A cell in 
front view. (37) The arrows indicate two granules surrounded by seven and five pits respectively instead of six, near side of semicell. 
(38 & 39) Different magnifications of semicells in vertical view showing the pitted non-granular apical surfaces. (40) High magnification 
of the wall ornamentation at the apex of a semicell . (41 & 42) Different magnifications of the wall ornamentation on the face of a semicell. 
(40 & 42) Note that the canal of a pore terminates internally in either one or more perforations. Scale bars: (36- 39) = 10 1-lm, (40- 42) 
= 1 1-lm. 
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than by light microscopy. The use of SEM preparations when 
describing new species or infraspecific taxa is therefore 
essential in future. The results of this investigation emphasize 
the need to compare specimens of a specific taxon from 
various localities worldwide. 
The application of either the name combination C. stria/a-
tum var. nordstedtii or C. glyptodermum, especially in papers 
published more recently, to specimens which obviously belong 
to the same taxon is very confusing. Furthermore there are 
differences in cell wall ornamentation as described and 
depicted by the Wests (1895) and Krieger (1932) on the one 
hand and by Mobius (1892) on the other. These could be 
attributed to the limitations of light microscopy or inaccurate 
observations. Therefore we regard both taxa as a single variety 
of C. striolatum. The varietal epithet nordstedtii has priority. 
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